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than 10% of arterial oxygen tension is derived from the
inflow cannula. This evidence rules out clinically relevant
recirculation volume.4 However, limited effective interven-
tions could improve oxygen delivery. Relocating the inflow
cannula to the main pulmonary artery by a surgical approach
was reported by our team.5 Surgical invasiveness remains
a concern. Therefore, we developed this minimally invasive
approach to manipulate the inflow cannula to redirect the
flow and avoid mixing.
The inflow jet toward the right ventricle limits the recircu-
lation by diversion of flow direction and reduction of mixing
oxygenated and deoxygenated blood inside the right atrium
or vena cavae. The depth of insertion should be estimated in
advance. Plain chest radiography should offer sufficient infor-
mation on the length and desired curvature. Current digital
films allow us to measure the exact distance between 2 points
on the screen. The curvature was only apparent inside the right
atrium. The portion of cannula inside the innominate vein and
superior vena cava did not allow for bending. Therefore, the
turning points for the suture to stop are mainly located over
the proximal third of the inserted length. The monofilament
stitch was favorable for this application because of less possi-
bility of infection. However, braided sutures such as Ethibond
Excel (Ethicon, Somerville, NJ) have better strength. Once the
cannula was inserted, the proper location was evaluated by ar-
terial blood gas, chest films, and transthoracic or transesopha-
geal echocardiography. By turning the cannula and pulling the
thread to bend the tip toward the tricuspid valve, minimal re-
circulation was achieved. By sampling the oxygen saturation
of both inflow and outflow cannulae, the proper location was
determined without difficulty.
Some might be concerned about the risk of arrhythmia.
Care should be given to avoid the jet irritation of the right
ventricle. If arrhythmia occurs, readjustment under echo-
cardiographic guidance should be done. The practice of
manipulating the endovascular devices is common with
interventionists and cardiovascular surgeons.
CONCLUSIONS
We have introduced a simple bedside maneuver of manip-
ulating the inflow cannula of VV-ECMO to significantly re-
duce recirculation and increase systemic oxygen saturation.
Percutaneous, tailor-made, malleable cannula may be avail-
able in the near future. Then, the troublesome issue could be
reduced to the minimal extent.
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Brief Technique ReportsA workbench to make artificial chordal loops for mitral valve repair
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Osaka and Amagasaki, JapanMitral valve repair using an expanded polytetrafluoro-
ethylene (ePTFE; Gore-Tex, W.L. Gore and Associates,
Flagstaff, AZ) chorda is a reliable method. To determine
the appropriate length of artificial chorda, some experiment-
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length have been advocated. Von Oppell and Mohr demon-
strated a technique using a ruler to make ePTFE loops of
premeasured length.1 Here, we describe a novel loop maker
for artificial chordal reconstruction.
TECHNIQUE
We developed a workbench to make artificial chordal
loop for mitral valve repair (03-5425; Geister, Tuttlingen,
Germany). This device consists of a metal plate with 6 small,
diagonally positioned rods and 2 pledget holders (Figure 1).
The distances between the pledget holder on the reference
line and the rods ranges from 15 to 25 mm, notched at
2-mm intervals, and from 16 to 26 mm when used upsidergery c August 2009
Brief Technique Reportsdown. The pledget holder slides on the reference line. The
pledget holder consists of a holder and a knob. We can
open the mouth of the holder to catch the pledget by pushing
the knob. The pledget holder is moved and set in the position
to make ePTFE loops of the premeasured chordal length.
The ePTFE loops are produced using the technique de-
scribed by von Oppell and Mohr.1 First, the pledget is fixed
into the holder. An ePTFE suture (CV5) is passed through
the pledget and is turned at the rod standing at the location
of the desired length, and thus a loop is made. The suture is
again passed through the pledget, and tied 6 to 8 times to
complete the first loop. The desired number of loops is pro-
duced in the same manner (Figure 2). The pledget with
ePTFE loops is taken out of the pledget holder by pushing
the knob. The pledget is then trimmed to an appropriate
size.
DISCUSSION
The loop technique proposed by von Oppell and Mohr is
useful for complex mitral valve repairs that need numerous
ePTFE chordae. There are several reports about this tech-
nique using a Mohr suture ruler (03-5409; Geister).2,3 A
Mohr ruler can measure the chordal length and produce
FIGURE 1. The workbench for making artificial chordal loops.The Journal of Thoracic and Cthe required artificial choral loops, but it does not have
a holder to catch the pledget.
We developed a workbench that has some advantages for
making artificial chordal loops. The pledget holders and
small rods are placed on a heavy metal board. The device en-
ables an artificial chordal loop of an accurate length, from 15
to 26 mm with 1-mm intervals, to be made by positioning the
pledget holder. The holder can facilitate making tight loops
of various sizes because the work base is sufficiently heavy
and steady to make the loops. These advantages make it easy
for a single operator to produce loops intraoperatively.
However, the device is only used to make artificial
chordal loops. The length of the loop still needs to be deter-
mined by intraoperative measurement using another instru-
ment. As well, the bench can be used to make stocks of
artificial loops of various lengths preoperatively.
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